INTRODUCTION

In many areas north of latitude 35
W , winter precipitation comes as snow. Precipitation as snow plays an important role in defining the hydrological regime and information on snow conditions is thus instrumental for the design of infrastructure in waterways, for the economy, and for mitigating hazards. In Norway, the typical hydrological regime is comprised of a winter low flow period, a clearly defined snowmelt flood in spring, a summer low flow period, and the occasional autumn flood due to precipitation as rain (Gottschalk et al. ) . The public, the hydropower industry and various sectors and activities related to the water supply (for example, agriculture and public consumption), and tourism have all adjusted to the prevailing hydrological regime.
Possible changes thereof call for strategies for adaptation.
Snow conditions are very much dependent on the regime of precipitation and temperature, and changes in these regimes naturally lead to changes in snow conditions.
Analyses of over a century of historic records of temperature and precipitation in Norway show positive trends for both precipitation and temperature. Annual temperature has increased by 0.5-1.5 W C, annual precipitation has increased in almost all of Norway and by as much as 15-20% in the northern areas (Hanssen-Bauer ). Future scenarios (2071-2100) of temperature and precipitation for Norway indicate that the trends will continue to be positive. The projections suggest that temperature and precipitation will increase for all regions, but the increase in precipitation will be higher for the western region than for the inland regions of Norway (Beldring et al. ) .
Studies of historic snow conditions indicate, with few
exceptions, that the snow season has become shorter and the amount of snow has decreased. Lemke et al. () ,
show that snow cover has decreased in the northern hemisphere for the past five decades although Brown & Mote suggests, the depth of water that would result from the complete melting of a column of snow. Kalra et al. () analysed changes in discharge and SWE in the western USA for the period 1941-2004 and found a general decline for both parameters, with the exception of one location in the southern Rocky Mountain range. Barnett et al. () analysed changes in the ratio of SWE to winter precipitation in the western USA, and found a decline in the ratio for all areas, except for the southern part of Sierra Nevada, where the trend was slightly positive. This finding is consistent with an increase in winter temperature and poss- 
Temporal trends
With such an extensive data set to hand, it is important to carry out a study for detecting possible temporal trends in a manner that reduces statistical noise due to the choice of 
Test for detection of trends
To detect trends in our time series of SWE, the non-para- The Mann-Kendall test for trend detection tests the null hypothesis that the data come from a population where the random variables are independent and identically distributed, i.e. that the time series is independent of time. The alternative hypothesis is that there is a monotonic trend in the data over time. The Mann-Kendall test statistic S is calculated as
where
The test statistic, S, thus compares all pairs of observations in the time series and sums up the total number of times the observation x j exceeds x k more than x k exceeds x j (for j > k). S is asymptotically normally distributed and well-suited for testing the significance of a trend. We use the two-sided p-values from this significance test to indicate the presence of a weakly significant (0.05 < p < 0.2) and strongly significant (p < 0.05) trend, as in Wilson et al.
(). The direction of the trend is indicated by the sign of S.
A robust estimate of the magnitude b, of the trends, b, were also estimated, by taking the median of the slopes for all pairs of years in the time series (see e.g. Yue et al. ): Table 1 . 
RESULTS
In
DISCUSSION
Analysis of trends in SWE is complex due to the fact that although isolated increases in temperature and precipitation will decrease and increase SWE, respectively, the combination of increased precipitation and temperature may both increase and decrease SWE. As SWE is a function of these two variables and their history throughout the snow season, it is difficult to predict, at a specific location, how changes will affect SWE. When temperature and precipitation increase, an increase in SWE may result if the effect of increased temperature is more than compensated for by the increase in precipitation. Additionally, the increase in temperature may not be sufficient to bring about a change in phase from solid to liquid precipitation. At certain elevations, however, the increase in temperature is not compensated by the increase in precipitation and SWE decreases. Very detailed information of topography and meteorology is, therefore, required to determine changes in SWE, and it is thus difficult to produce a regional assessment of the effect of climate change on SWE. 75% years of data must be present within each period. This requirement naturally reduced the number of stations available for analysis, but did not change the general picture presented in the previous section (Figures 2-4) .
Regional patterns of changes in SWE
The pattern of regional trends in SWE is compared with trends in precipitation and temperature presented by Hanssen-Bauer (). This latter study did not specifically investigate the meteorological normal periods used in the present study, so information is extracted from visual inspec- This aspect of changes in SWE was only assessed for southern Norway due to lack of data for the other regions. The estimated median slopes (in Table 2 
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